METHOD FOR FORMING A MICRO PATTERN 



BACKGROUND OF THE INVENTION 

5 

Field of the Invention 

The present invention relates to a method for forming a micro pattern, 
and more particularly, to a method of forming a micro pattern capable of 
improving the uniformity of the critical dimension and a pattern shape in a 
10 photolithography process and improving the uniformity of the critical 
dimension and a pattern shape in an etch process accordingly, by improving a 
pattern abnormality phenomenon occurring in a micro contact formation 
process using RFP (resist flow process). 

15 Backgrou nd of the Rel a ted Art 

As the semiconductor devices are higher integrated and the design rule 
are narrowed, RFP (resist flow process) has been employed in order to 
implement a contact pattern of a high resolution of below 0.14 [m and enhance 
formation of the pattern. The RFP is a process used to enhance a high 
20 resolution in the exposure equipment. This process includes reducing the size 
of a contact pattern by heating the contact pattern that was already exposed and 
formed at a given temperature of over a glass transition temperature of the 
photoresist film for over a given time, so that flow of the photoresist film is 
caused. However, during the RFP, if it exceeds an adequate temperature, i.e., 

1 



temperature higher than the glass transition temperature and an adequate time, 
the photoresist film excessively flows, so that overhang that the photoresist 
film pattern is warped occurs. As a result, this makes it impossible to obtain 
a desired contact pattern in a subsequent etch process. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is contrived to substantially obviate 
one or more problems due to limitations and disadvantages of the related art. 

An object of the present invention is to provide a method for forming a 
micro pattern capable of improving the uniformity of the critical dimension 
and a pattern shape in a photolithography process and improving the 
uniformity of the critical dimension and a pattern shape in an etch process 
accordingly, by improving a pattern abnormality phenomenon occurring in a 
micro contact formation process using RFP (resist flow process). 

Additional advantages, objects, and features of the invention will be set 
forth in part in the description which follows and in part will become apparent 
to those having ordinary skill in the art upon examination of the following or 
may be learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the structure 
particularly pointed out in the written description and claims hereof as well as 
the appended drawings. 

To achieve these objects and other advantages and in accordance with 
the purpose of the invention, as embodied and broadly described herein, a 
method of forming a micro pattern according to the present invention is 



characterized in that it comprises the steps of providing a semiconductor 
substrate in which a lower film is formed, coating a first photoresist film on 
the lower film, depositing a second photoresist film having a higher glass 
transition temperature than the first photoresist film on the first photoresist 

5 film, implementing an exposure process and a wet development process using 
a photo mask to pattern the second photoresist film and the first photoresist 
film, thereby forming a first photoresist film pattern, implementing RFP for 
the first photoresist film pattern to cause flow of the first photoresist film 
pattern, thus forming a second photoresist film pattern having a lower critical 

10 dimension than the first photoresist film pattern, and implementing an etch 
process using the second photoresist film pattern as an etch mask for the lower 
film to pattern the lower film. 

In another aspect of the present invention, it is to be understood that 
both the foregoing general description and the following detailed description 

15 of the present invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
20 invention will be apparent from the following detailed description of the 
preferred embodiments of the invention in conjunction with the accompanying 
drawings, in which: 

FIG. 1 ~ FIG. 5 are cross-sectional views of semiconductor devices for 
explaining a method for forming a micro pattern according to a preferred 



embodiment of the present invention; 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Reference will now be made in detail to the preferred embodiments of 
5 the present invention, examples of which are illustrated in the accompanying 
drawings. 

FIG. 1 ~ FIG. 5 are cross-sectional views of semiconductor devices for 
explaining a method for forming a micro pattern according to a preferred 
embodiment of the present invention. In the drawings, the same reference 

10 numerals of reference numerals in FIG. 1 ~ FIG. 3 designate elements having 
the same functions. 

Referring to FIG. 1, a lower film 104 is deposited on a semiconductor 
substrate 102. At this time, the lower film 104 may be made of all materials 
used in a process of fabricating semiconductor devices in the wafer 

15 manufacturing process. For example, the lower film 104 may be formed 
using TiN, SiON, Si 3 N 4 , organic anti-reflection film of amorphous carbon 
series, an inorganic anti-reflection film, or the like. In addition, the lower 
film 104 may be formed using all materials used as an anti-reflection film. 

By reference to FIG. 2, first and second photoresist films 106a and 106b 

20 are sequentially coated on the entire structure. At this time, the difference in 
the glass transition temperature between the first photoresist film 106a and the 
second photoresist film 106b is made 1 ~ 10°C . In other words, a photoresist 
film having a glass transition temperature relatively lower than the glass 
transition temperature of the second photoresist film 106b is used as the first 



photoresist film 106a. However, the photoresist film having the same 
characteristics other than the glass transition temperature is employed. 
Furthermore, the first photoresist film 106a is formed in thickness of 0.1 Ami 
and the second photoresist film 106b is formed in thickness of 0.5 fm. 

5 With reference to FIG. 3, a photo mask is positioned on the second 

photoresist film 106b. An exposure process and a wet development process 
are then implemented to form a photoresist film pattern 106 in which a contact 
hole (hereinafter called 'first contact hole 9 ) 10 has a critical dimension (CD1). 
At this time, the inner sidewall of the photoresist film pattern 106 is patterned 

10 to have an almost vertical profile. Meanwhile, I-line, KrF(248nm), 
ArF(193nm), EUV (157nm), E-beam, X-ray, and the like are used as a 
photoresist in the exposure process. 

Turning to FIG. 4, RFP is implemented on the entire structure to cause 
flow of the first and second photoresist films 106a and 106b. The first and 

15 second photoresist films 106a and 106b are thus flowed to form a second 
contact hole 20 having a critical dimension (CD2). At this time, it is 
preferred that the heating time in the RFP is 50 - 200 seconds. For example, 
when the critical dimension (CD1) of the first contact hole 10 is 0.20 (m in 
FIG. 3, if the RFP is implemented at a temperature of 132°C for 90 seconds, 

20 the second contact hole 20 having the critical dimension (CD2) of 0.13 (m 
could be formed without warpage. As such, the reason why a micro pattern 
could be implemented without warpage of the photoresist film pattern 106, i.e., 
the inner sidewall of the second contact hole 20 is that the RFP is implemented 
after photoresist films having different glass transition temperatures are 



stacked, as described in FIG. 2. 

Referring to FIG. 5, an etch process using the photoresist film pattern 
106 as an etch mask is implemented to pattern the lower film 104. The 
critical dimension of the lower film 104 becomes 0.13 [M almost same to 
5 when the critical dimension (CD2) of the second contact hole 20 is 0.13 (jm in 
FIG. 4. 

In the prior art, the RFP is implemented using a single photoresist film. 
In this prior art, if the exposure process and the wet development process for 

10 the single photoresist film are implemented to form a single photoresist film 
pattern and the RFP is then implemented, warpage occurs at the inner sidewall 
of the photoresist film pattern. Accordingly, if the lower film is patterned by 
implementing an etch process using the photoresist film pattern in which 
warpage occurred at its inner sidewall, it is difficult to implement a micro 

15 pattern to that extent. For instance, if a RFP is implemented when the critical 
dimension of a photoresist film pattern is 0.20 fjm before the RFP is 
implemented and an etch process is then implemented using this photoresist 
film pattern, the critical dimension of a final lower film becomes 0.15 fim. 

However, in case where the micro pattern method according to the 

20 preferred embodiment of the present invention is applied, as the RFP is 
implemented using a dual photoresist film having different glass transition 
temperatures, warpage does not occur as in the prior art. Accordingly, a 
micro pattern is possible compared to the prior art if an etch process using a 
photoresist film pattern in which warpage did not occur is implemented to 



pattern the lower film. For instance, if a RFP is implemented when the 
critical dimension of a photoresist film pattern is 0.20 fm before the RFP is 
implemented and an etch process is then implemented using this photoresist 
film pattern, the critical dimension of a final lower film becomes 0.13 
5 As described above, according to the present invention, after a dual 

photoresist film having different glass transition temperatures is coated, an 
exposure process and a wet development process are implemented to form a 
dual photoresist film pattern. A RFP is then implemented for the dual 
photoresist film pattern. Therefore, the present invention has a new effect 

10 that it can prohibit warpage of the photoresist film pattern. 

Accordingly, an etch process using the dual photoresist film pattern 
having no warpage is implemented to pattern the lower film. Therefore, the 
present invention has advantageous effects that it can improve the uniformity 
of the critical dimension and a pattern shape, and accordingly implement good 

15 uniformity of the critical dimension and a good pattern shape in the etch 
process. 

The forgoing embodiments are merely exemplary and are not to be 
construed as limiting the present invention. The present teachings can be 
readily applied to other types of apparatuses. The description of the present 
20 invention is intended to be illustrative, and not to limit the scope of the claims. 
Many alternatives, modifications, and variations will be apparent to those 
skilled in the art. 
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